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AND METHOD FOR PRODUCING COATED METAL CAN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ultraviolet light-curing type coating material, capable 
of being cured by a low dose ultraviolet light irradiation, excellent in coated film performance 
such as processability, close adhesion, hardness and scratch- resistance, etc., especially 
capable of forming a coated film excellent in coated film appearance and retort resistance, and 
a coated metal can by using the above composition. 

SOLUTION: This ultraviolet-light curing type coating material composition contains 10-100 
pts.wt. of (A) a compound having an alicyclic epoxy group in the molecule and not having an 
ester bond, 0-90 pts.wt. of (B) a compound having an alicyclic epoxy group in the molecule and 
an ester group and/or epoxy compound having glycidyl group, 1-50 pts.wt of a copolymer 
having glycidyl group and/or at least one alicyclic epoxy group in the molecule, and 0.01-20 
pts.wt. of a cationic polymerization initiator each based on 100 pts.wt. total amount of the 
compounds (A) and (B). 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]The compound (A) 10 which has alicyclic epoxy groups in a molecule, and does not have an 
ester bond - 100 weight sections, And the epoxy compound (B) 0 - 90 weight sections which have a 
compound which has alicyclic epoxy groups in a molecule, and has an ester bond, and/or a glycidyl 
group, a copolymer (C) which has a glycidyl group and/or at least one alicyclic epoxy groups in a 
molecule to a compound (A) and total quantity 100 weight section of (B) — one to 50 weight section, 
And an ultraviolet curing type can coating composition containing the cationic initiator (D) 0.01 which 
generates a cation by UV irradiation - 20 weight sections. 

[Claim 2]The ultraviolet curing type can coating composition according to claim 1, wherein a 
compound (A) is an epoxy compound expressed with following general formula (I). 
[Formula 1] 




(I) 

the inside of a formula, and X — an oxygen atom, a sulfur atom, -SO-, -SO -, and ~CH ~CCCH ) 
~CBr 2 - -CCCBr 3 ) 2 - Or -C(CF 3 ) 2 - -C(CCI 3 ) 2 ~, - Are the divalent basis of CH(C 6 H 5 H or two 

alicycle a mere single bond to connect, and R 1 - R 18 , it may be the same respectively, or may differ 
and these are a hydrocarbon group which may contain a hydrogen atom, a halogen atom, an oxygen 
atom, or a halogen atom, or an alkoxy group which may have a substituent. 
[Claim 3]The ultraviolet curing type can coating composition according to claim 1, wherein a 
copolymer (C) is a copolymer of a glycidyl group content polymerization nature unsaturated monomer 
and/or the alicyclic epoxy groups content polymerization nature unsaturated monomer, and other 
polymerization nature unsaturated monomers. 

[Claim 4]The ultraviolet curing type can coating composition according to claim 1 or 2 furthermore 
characterized by carrying out 0.01-10 weight-section content of the lubricity giving agent to a 
compound (A) and total quantity 100 weight section of (B). 

[Claim 5]The ultraviolet curing type can coating composition according to any one of claims 1 to 4 
furthermore characterized by carrying out 0.1-50 weight-section content of the resin particulate to a 
compound (A) and total quantity 100 weight section of (B). 

[Claim 6]A manufacturing method of a coated metal can painting the ultraviolet curing type can 
coating composition according to any one of claims 1 to 5 to a metal can which molded a metal plate, 
resin film laminated metal plates, or these metal plates, and irradiating with and stiffening ultraviolet 
rays. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention is excellent in coat performances which can be stiffened by 
UV irradiation, such as processability, adhesion, hardness, and score-mark-proof nature, and 
relates to the manufacturing method of the coated metal can which uses especially paint film 
appearance, the ultraviolet curing type can coating composition which can form the coat 
excellent in retort-proof nature, and this constituent. 
[0002] 

[Description of the Prior Art]The cationic polymerization type paint which contains 
conventionally the cationic initiator which generates a cation by the cationic polymerization 
nature compound and UV irradiation which have an epoxy group and a vinyl group as an 
ultraviolet curing type coating composition, The radical polymerization type paint containing the 
radical polymerization initiator which generates a radical by the radical polymerization nature 
compound and UV irradiation which have a radical polymerization nature unsaturation group, etc. 
are known. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since it has hardening inhibition the 
adhesion to a raw material and processability are insufficient, and according to oxygen while a 
radical polymerization type paint has the feature that a cure rate is comparatively quick, It is 
inferior to surface hardenability and there is a problem that nitrogen enclosure etc. need to be 
furnished, especially on the occasion of use with a thin film (2-8micro). On the other hand, while 
a cationic polymerization type paint has an advantage of the adhesion to a raw material and 
processability being good, and not needing the equipment containing nitrogen etc. as compared 
with a radical polymerization type paint, either, since the cure rate is slow, it has the problem 
that coat performance especially paint film appearance, and retort-proof nature are insufficient. 
[0004]Any polymerized type paint has the problem that the hardenability of a low dose (less than 

100 mJ/cm 2 ) is insufficient. Although the alicyclic epoxy with which this was suitable for cation 
hardening, for example has an ester bond in intramolecular in many cases, the ester bond is said 
because it may react to cationic species and an epoxy polymerization may be barred. For 
example, although the compound which has alicyclic epoxy groups in a molecule, the compound 
which has an oxetane ring in a molecule, the specific copolymer, and the ultraviolet curing type 
can coating composition containing a cationic initiator are indicated to JP, 10-1 58581, A, There 
are problems in connection with retort-proof nature, such as hardness in hot water, paint film 
appearance, and shock resistance, for the reason for the above. 
[0005] 

[Means for Solving the Problem]Then, this invention persons are thin films without needing 
equipment containing nitrogen etc., And processability which can harden by UV irradiation in a 
low dose, and is needed as a tin paint, A coat which was excellent in the coat performances, 
such as adhesion, hardness, and score-mark-proof nature, and was especially excellent in paint 
film appearance and retort-proof nature could be formed, and, moreover, it inquired 
wholeheartedly after afterbaking after UV irradiation for the purpose of obtaining an ultraviolet 
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curing type coating composition which can form a coat which shows outstanding hardness in hot 
water. As a result, by carrying out specified quantity use of the alicyclic epoxy of a specific 
structure, this invention persons find out that the above-mentioned purpose can be attained, and 
came to complete this invention. 

[0006]Namely, the compound (A) 10 which the 1st of this invention has alicyclic epoxy groups in 
a molecule, and does not have an ester bond - 100 weight sections, And the epoxy compound 
(B) 0^90 weight sections which have a compound which has alicyclic epoxy groups in a 
molecule, and has an ester bond, and/or a glycidyl group, a copolymer (G) which has a glycidyl 
group and/or at least one alicyclic epoxy groups in a molecule to a compound (A) and total 
quantity 100 weight section of (B) — one to 50 weight section, And an ultraviolet curing type 
can coating composition containing the cationic initiator (D) 0.01 which generates a cation by UV 
irradiation - 20 weight sections is provided. The 2nd provides an ultraviolet curing type can 
coating composition of the 1st statement of this invention, wherein a compound (A) of this 
invention is an epoxy compound expressed with following general formula (I). 
[0007] 
[Formula 2] 




(X) 

[0008]the inside of a formula, and X — an oxygen atom, a sulfur atom, -SO™, -SO ~, and -CH - 

-C(CH 3 ) 2 -, -CBr 2 -, -C(CBr 3 ) 2 - Or ~C(CF 3 ) 2 - -C(CCI 3 ) ?- - Are the divalent basis of CH 

(C 6 H 5 )- or two alicycle a mere single bond to connect, and R 1 - R 18 , It may be the same 

respectively, or may differ and these are a hydrocarbon group which may contain a hydrogen 
atom, a halogen atom, an oxygen atom, or a halogen atom, or an alkoxy group which may have a 
substituent. 

The 3rd provides an ultraviolet curing type can coating composition of the 1st statement of this 
invention in which a copolymer (C) of this invention is characterized by being a copolymer of a 
glycidyl group content polymerization nature unsaturated monomer and/or the alicyclic epoxy 
groups content polymerization nature unsaturated monomer, and other polymerization nature 
unsaturated monomers. The 4th of this invention provides an ultraviolet curing type can coating 
composition given in the 1st of this invention further characterized by carrying out 0.01-10 
weight-section content of the lubricity giving agent to a compound (A) and total quantity 100 
weight section of (B), or 2. The 5th of this invention provides with an ultraviolet curing type can 
coating composition of a statement the 1~4th either of this inventions further characterized by 
carrying out 0.1-50 weight-section content of the resin particulate to a compound (A) and total 
quantity 100 weight section of (B). A manufacturing method of a coated metal can painting to a 
metal can which molded a metal plate, resin film laminated metal plates, or these metal plates 
into the 1-5th either of the 6th this invention of this invention for an ultraviolet curing type can 
coating composition of a statement, irradiating with ultraviolet rays, and making it harden is 
provided. 
[0009] 

[Embodiment of the Invention]The ultraviolet curing type can coating composition of this 
invention causes cationic polymerization by UV irradiation, is a coating composition which can be 
hardened and explains each ingredient in this constituent below. 

[0010](Compound (A) which has alicyclic epoxy groups in a molecule) It has alicyclic epoxy 
groups in the molecule used for this invention, It may be called for short the compound (A), and 
(the following and "epoxy compound (A)" without an ester bond. As), the epoxy compound 
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expressed with above general formula (I) can be illustrated. [ and ] The alicyclic epoxy compound 
expressed with the above-mentioned general formula (I) is manufactured by oxidizing 
substantially the alicyclic olefin compound expressed with following general formula (II) with 
anhydrous aliphatic series fault carboxylic acid. 
[0011] 
[Formula 3] 




<H) (I) 

[0012](X and R 1 - R 18 have the same meaning as said general formula (1) among a formula.) 
[001 3]The alicyclic olefin compound used as a raw material has the common composition by the 
dehydration of a compound which has a corresponding hydroxyl group. The manufacturing 
method of an alicyclic olefin compound is compoundable from the compound which has 
cyclohexanol structure, as it is in JP,48~29899,A, JP.58-172387A and JP,2000-169399,A. As 
for the obtained alicyclic olefin compound, what has a double bond in the 3 or 4th place to the 
substituent X is preferred, and what has a hydroxyl group in the 4th place to the substituent X 
as a compound which has a hydroxyl group used as the raw material of an alicyclic olefin 
compound is preferred so that formula (II) may show. What twists at least two or more 
cyclohexane rings which the hydroxyl group combined in the molecule as an example of these 
compounds to the dehydration of the compound to contain can be mentioned. 
[0014]As a compound to contain, at least two or more cyclohexane rings which a hydroxyl group 
combined in a molecule, For example, hydrogenation biphenol, dicyclohexano RUMETAN, bis 
(dimethylcyclohexanol)methane, 1 ,2-bis(cyclohexanol)ethane, 1 ,3~bis(cyclohexanol)propane, 1 ,4- 
bis(cyclohexanol)butane, 1 ,5~bis(cyclohexanol)pentane, 1 ,6~bis(cyclohexanoI)hexane, 2,2-bis 
(cyclohexanol)propane, Bis(cyclohexanol)phenylmethane, alpha, and alpha-bis(4~ 
hydroxycyclohexyl)~4-(4-~hydroxy- alpha, alpha-dimethylcyclohexyl)~-ethylbenzene, 3,3-bis 
(cyclohexanol)pentane, 5,5-bis(cyclohexanol)heptane, Dodecahydronaliumfiuorenediol, tris 
(cyclohexanol) methane, tris(cyclohexanol) ethane, 1 ,3,3-tris(cyclohexanol) butane, tetrakis 
(cyclohexanol) ethane, a 2,2~screw [4,4'-bis(cyclohexanol)cyclohexyl] These mixtures, such as 
propane, the hydrogenation bisphenol C (C: cyclohexane), and hydrogenation polyphenol, are 
mentioned. 

[001 5] It is preferred to use aliphatic series fault carboxylic acid which does not contain moisture 
substantially as an epoxidation agent which can be used for epoxidation of a double bond of an 
alicyclic olefin compound. This is for ring opening reaction of an epoxy group to progress and for 
yield of an epoxy compound to fall, when an epoxidation reaction is performed under existence of 
moisture. For this reason, aliphatic series fault carboxylic acid is 0.6 or less % of the weight 
preferably 0.8 or less % of the weight as moisture which does not contain moisture substantially 
and is specifically contained in aliphatic series fault carboxylic acid. Aliphatic series fault 
carboxylic acid which is said by this invention and which does not contain moisture substantially 
is things, such as peracetic acid manufactured by air oxidation, such as acetaldehyde, for 
example, is manufactured about peracetic acid by a method indicated to the German publication 
of patent applications No. 1418465 and JP,54~3006,A. Since according to this method aliphatic 
series fault carboxylic acid is compounded from hydrogen peroxide and high-concentration 
aliphatic series fault carboxylic acid can be continuously compounded in large quantities 
compared with a case where a solvent extracts and aliphatic series fault carboxylic acid is 
manufactured, it can obtain cheaply sub 

[00 16] As aliphatic series fault carboxylic acid, performic acid, peracetic acid 

acid, fault trifluoroacetic acid, etc. can be us this, it is cheaply available industrially, and 
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stability of especially peracetic acid is also high, and it is a desirable epoxidation agent. There is 
no strict restriction in quantity of aliphatic series fault carboxylic acid which is an epoxidation 
agent, and the optimum amount in each case is decided by a variable factor at the time, such as 
each epoxidation agent to be used, the degree of epoxidation for which it asks, and each 
epoxidation thing to be used. As for the usual epoxidation agent, adding equimolar or more to an 
olefin group is preferred. However, it is usually disadvantageous to exceed a mol twice from a 
problem of economical efficiency and a side reaction described below, and, in the case of 
peracetic acid, it is preferred. [ of an one to 1.5 time mol ] 

[001 7] An epoxidation reaction is performed by adjusting existence and reaction temperature of 
inert solvent use according to a device or material nature. As an inert solvent, it can be used for 
the purpose, such as stabilization by a fall of raw material viscosity, and dilution of an 
epoxidation agent, and if it is a case where it is peracetic acid, aromatic compounds, ester 
species, etc. can be used. Especially desirable solvents are hexane, cyclohexane, toluene, ethyl 
acetate, and methyl acetate. 

[001 8] A reaction temperature region which can be used with the reactivity of an epoxidation 
agent to be used becomes settled. Generally, they are 0 ** or more and 100 ** or less. Speaking 
of peracetic acid which is a desirable epoxidation agent, 20-70 ** is preferred. Below 20 **, a 
reaction is slow and disassembly of peracetic acid breaks out at 70 **. A preparation mole ratio 
of an epoxidation agent to an unsaturated bond can be changed according to whether he wants 
an unsaturated bond to remain how much and the purpose. Special operation of a reaction 
mixture is unnecessary, for example, should just stir a mixture for 1 to 5 hours. Isolation of an 
obtained epoxidation thing can be directly performed by suitable method, for example, a method 
of settling with a poor solvent, method of throwing in an epoxidation thing under stirring in hot 
water, and carrying out distillation removal of the solvent, the deliquoring method, etc. 
[001 9] An epoxy resin produced by performing it above is alicyclic epoxy, and contains an epoxy 
resin which does not include an ester bond 100 to 20% of the weight. 

[0020](/.) [ a compound which has alicyclic epoxy groups in a molecule, and has an ester bond, 
and ] Or a compound and/which have alicyclic epoxy groups in an epoxy compound (B) molecule 
which has a glycidyl group, and have an ester bond. Or as an epoxy compound (B) which has a 
glycidyl group, into a molecule, one or more alicyclic epoxy groups can be especially used without 
restriction, if it is a compound which it has 1-2 pieces preferably. 

[0021] As an example, a JI (3, 4-epoxycyclohexyl) horse mackerel peat, (3,4-epoxycyclohexyl) 
Methyl-3,4-epoxy cyclohexane carboxylate, (3,4-epoxy-6-methylcyclohexyl) Methyl-3,4-epoxy- 
6-methylcyclohexane carboxylate, ethylene-1 ,2-JI (3,4-epoxy cyclohexane carboxylic acid) 
ester, etc. can be mentioned. They can be used these compounds being able to be independent 
or combining them two or more sorts. 

[0022]As a suitable thing, especially among compounds which have alicyclic epoxy groups in a 

molecule stated above, A compound etc. which are expressed with 3,4-epoxycyclohexylmethyI 

3,4-epoxy cyclohexane carboxylate, 3,4-epoxycyclohexyl methyl alcohol, 3, and 4- 

epoxycyclohexyl ethyltrimethoxysilane or a following formula can be mentioned. 

[0023] 

[Formula 4] 

o o 

^(~yCH a 0-C-(CB») 8 -D C ~(~\q 

[0024]The compound which has an oxetane ring in a molecule can also be used for this invention. 
The following oxetane ring which can carry out ring opening polymerization of the compound 
which has an oxetane ring used in the coating composition of this invention by UV irradiation 
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under existence of a cationic initiator [0025] 
[Formula 5] 



(□> 



[0026]In one molecule, preferably, 1^15 pieces, are at least one piece and a compound 
(henceforth the oxetane compound OXE) which it has, and 1-4 pieces specifically, For example, 
the compound shown with a following formula (4), the compound shown by the after-mentioned 
formula (10), (11), and (12), etc. are included. 



[0028] R 6 in the above-mentioned formula (4) A hydrogen atom, a fluorine atom, straight chain 
shape with 1-6 carbon atoms, a branched-chain or annular alkyl group (for example, methyl, 
ethyl, n- or i-propyl.) n- i- or t-butyl, pentyl, hexyl, a cyclohexyl group, etc., Straight chain 
shape or a branched-chain fluoro alkyl group with 1-6 carbon atoms, for example, 
monofluoromethyl, difluoromethyl, and trifluoromethyl. 2,2,2-trifluoroethyl, perfluoro ethyl, 
perfluoro propyl, Allyl groups, such as perfluoro butyl and a perfluoro hexyl group, an aryl group. 
(For example, phenyl, naphthyl, tolyl, a xylyl group, etc.), and aralkyl groups. (For example, benzyl, 

a phenethyl group, etc.), furil groups, or a thienyl group is expressed, ;R 7 carries out owner Perilla 
frutescens (L) Britton var. crispa (Thunb.) Decne. of the valence corresponding to the value of p, 
a hydrogen atom or 1 - a tetravalent organic group are expressed,;Z expresses an oxygen atom 
or a sulfur atom, and;p is an integer of 1-4. 

[0029]Straight chain shape with 1 -30 carbon atoms which may contain at least one sort of 

heteroatoms and/or a siloxane bond which are chosen from O, S, N, and F as 1 which R 7 can 
express - a tetravalent organic group, branched-^ 
group are mentioned. 

[0030]As a univalent basis which R 7 can express, more concretely, For example, straight chain 
shape with 1-6 carbon atoms, a branched-chain or annular alkyl group, for example, methyl, 
ethyl, n- or i-propyl, n- i- or t-butyl. straight chain shape with 1-6 carbon atoms or branched- 
chain alkoxyalkyl groups (for example, methoxy ethyl.), such as pentyl, hexyl, and a cyclohexyl 
group Straight chain shape or branched-chain fluoro alkyl groups with 1-6 carbon atoms, such as 
ethoxyethyl, butoxyethyl, and an ethoxymethyl group, for example, monofluoromethyl, 
difluoromethyl, and trifluoromethyl. 2,2,2-trifluoroethyl, perfluoro ethyl, perfluoro propyl, Allyl 
groups, such as perfluoro butyl and a perfluoro hexyl group, an aryl group. (For example, phenyl, 
naphthyl, tolyl, a xylyl group, etc.), aralkyl groups, furil groups (for example, benzyl, a phenethyl 
group, etc.), a thienyl group, epoxy content groups (for example, glycidyl, 3, 4- 
epoxycyclohexylmethyl group, etc.), etc. are mentioned. 

[0031]As a divalent basis which R 7 can express, for example, straight chain shape and a 
branched-chain or annular alkylene group (especially — methylene.) An alkylene group with 1-15 
carbon atoms, such as ethylene, 1,2- or 1 ,3-propylene, butylene, and a cyclohexylene group, 4- 
30 carbon atoms — desirable — poly (alkyleneoxy) groups (for example, poly (ethyleneoxy), a 
poly (propyleneoxy) group, etc.) of 4-8, a phenylene group, a xylylene group, a following formula 



[0033](R 8 expresses O, S, CH 2 , NH, SO, S0 2 , C(CF 3 ) 2 , or C(CH 3 ) „ among a formula) 
[0034] 
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[Formula 8] 
0 0 
li II 

-C-R'-C- 



(6) 



[0035]A basis shown by (R 9 expresses an alkylene group, an allylene group, or direct coupling 
with 1-6 carbon atoms among a formula), 2-30 carbon atoms with which an alkylene group and 
an alkylene group were combined with a siloxane chain (poly) — desirable — a basis of 2-6. (A 
molecular weight [ For example, this alkylene group being ethylene or a propylene group ] of a 
siloxane chain (poly). 130-15,000, especially a thing of 130-500, a thing preferably shown with a 
following formula (7)) etc. — it is mentioned. 
[0036] 
[Formula 9] 



-(CH,), - 



cm 

i 

Si— 0 

I 

CH 3 



CH» 
I 

I S 
k CH 3 



(7) 



[0037](k expresses the integer of 1-6 among a formula, and I is 2 or 3.) 

[0038]As 3 which R 7 can express, or a tetravalent basis, the basis etc. which are shown by 

following formula (8) - (11) are mentioned, for example. 

[0039] 

[Formula 10] 



! 

-C- 

I 



(8) 



[0040](R expresses an alkyl group with 1-6 carbon atoms, for example, an ethyl group, among a 

formula) 

[0041] 

[Formula 1 1] 



CH Z - 




(9) 



8"- 
f 

i 

CE 3 0 CH a 
I I I 
_ R i i -Si-0-Si-O-Si-R 1 1 - 
I I I 
CB $ 0 CH S 
I 

Cflg~Si*"CHs 

i ■ 

I 



[0042](Among a formula, four R is the same or different, and expresses an alkylene group with 

1-6 carbon atoms, for example, ethylene, respectively) 

[0043] 

[Formula 12] 
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CH 2 CH^ — 

< 

"CHr CH 2 

V 



(ID 



[0044](Among a formula, two R is the same or different, and expresses an alkyl group with a 
hydrogen atom, a fluorine atom, and 1-6 carbon atoms, a fluoro alkyl group with 1-6 carbon 
atoms, an allyl group, an aryl group, a furil group, or a thienyl group, respectively) 

[0045]A univalent or divalent basis is preferred among 1 which R 7 can express - a tetravalent 
organic group (.). 1 or 2 is preferred for p, and especially Namely, methyl, ethyl, An alkyl group; 
allyl group; glycidyl group; vinyl group with 1-6 carbon atoms, such as propyl, butyl, and hexyl; 
Ethoxyethyl, alkoxyalkyl group [ with 1-6 carbon atoms, such as methoxy ethyl, ]; — benzyl; — a 
basis shown with an alkylene group;p~xylylene group; following formula with 1-6 carbon atoms, 
such as methylene, ethylene, propylene, butylene, and hexylene, is preferred. 
[0046] 

[Formula 13] 

CE 3 CB 3 
I I " 
-CHjCfc-Si-fl-Si-CHiCHa- 
I ! 
CHs CBs 



[0047]In said formula (4), as R , an alkyl group; allyl group with 1-6 carbon atoms, such as 
hydrogen atom; methyl, ethyl, propyl, butyl, and hexyl, is preferred, and a hydrogen atom, a 
methyl group, and an ethyl group are especially preferred. 

[0048]Inside of a compound (OXE) which has at least one oxetane ring in a molecule, (OXE-1) : a 
compound which has at least one oxetane ring for an oxetane ring and a hydroxyl group in 
compound; which it has one piece at a time preferably, respectively, and (OXE-2) -molecule, and 
has an epoxy group for at least two pieces or an oxetane ring, respectively is preferred in a 
molecule. 

[0049]As the above-mentioned oxetane compound (OXE-1), a compound of said formula (4) in 

case p is 1 and R 7 is a hydrogen atom, especially a compound shown with a following formula (4~ 

1) can be mentioned, for example. 

[0050] 

[Formula 14] 




(4-1) 



[0051](R 6 expresses straight chain shape, a branched-chain fluoro alkyl group, or an allyl group 
with straight chain shape with a hydrogen atom, a fluorine atom, and 1-6 carbon atoms or a 
branched-chain alkyl group, and 1-6 carbon atoms among a formula.) 

[0052]As an example of representation of a compound shown by the above-mentioned formula 
(4-1), a compound of a formula (4-1) in case R 4 is an ethyl group can be mentioned. 
[0053]As a compound (henceforth a polyoxetane compound) which has at least two oxetane 
rings in a molecule among the above-mentioned oxetane compounds (OXE-2), A compound of 
said formula (4) in case p is an integer of 2-4 is mentioned, and a compound shown with a 
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following formula (4-2) is preferred especially. 
[0054] 

[Formula 15] 

(4-2) 




[0055](R 61 has the same meaning as the above among a formula, R 71 expresses 2 defined to R 7 
in the formula (4) - a tetravalent organic group, and q expresses the integer of 2~4.) 
[0056]As an example of representation of a compound shown by the above-mentioned formula 

(4-2), R 61 is an ethyl group and R 7 ^ can mention a compound of a formula (4-2) in a case of 
being a basis of the above-mentioned formula (6) a 1 ,4-tetramethylen group, a dodecamethylene 

group, o- m- or p-xylylene group, and whose R 9 are ethylene, or a basis of the above- 
mentioned formula (7). 

[0057]As a polyoxetane compound, a compound shown can be mentioned with the following 
formula (12), (13), and (14). [ other than a compound shown by the above-mentioned formula (4- 
2)] 
[0058] 

[Formula 16] 

(12) 




[0059](Among a formula, two R 61 is the same or different, and has the respectively same 

meaning as the above, and especially an ethyl group is preferred for it.) 

[0060] 

[Formula 1 7] 



Cf&Bi CHaO-<CH a )* 




CB 3 
I 

Si-0 

I 



Si 



C13) 



CH3CH2 




0 

Cflj 



(14) 



[0061](s expresses an integer of 25-200 among a formula.) 

[0062]A compound (henceforth an epoxy content oxetane compound) which has an epoxy group 
for an oxetane ring in a molecule among said oxetane compounds (OXE-2), A compound which 
has an oxetane ring and one epoxy group at a time, respectively and which a molecular weight 
includes less than 1000 compound preferably, and is specifically shown, for example with a 
following formula (15) can be mentioned into a molecule. 
[0063] 
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[Formula 18] 



r 1 




.CH|(H 13 



(15) 



[0064](R expresses an epoxy group content group among a formula, and R has the same 
meaning as the above.) 

[0065]As an example of representation of an epoxy content oxetane compound, a compound in 
case R 61 is an ethyl group and R 13 is glycidyl group or 3, and 4~epoxycyclohexylmethyl group is 
mentioned in the above-mentioned formula (15). 

[0066]It comes out of an oxetane compound (OXE) described above to be able to use it alone, 
respectively or to use it combining two sorts or more than it. It is preferred to combine and use 
an aforementioned compound (OXE-1) and a compound (OXE-2) especially. An oxetane 
compound in a case of using together (OXE-1), and each amount of (OXE-2 used), As opposed 
to total quantity 100 weight section of said epoxy compound (A) and an epoxy compound (B), An 
oxetane compound (OXE-1) can be made into three to 50 weight section, and an oxetane 
compound (OXE-2) can be preferably made into within the limits of three to 50 weight section 
one to 75 weight section one to 75 weight section. 

[0067](Copolymer (C) which has a glycidyl group and/or at least one alicyclic epoxy groups in a 
molecule) a copolymer (C) used in a coating composition of this invention — - the inside of a 
molecule — the inside of a molecule — a glycidyl group .— and/or, it is a copolymer which has 
at least one alicyclic epoxy groups. 

[0068]If it is a polymerization nature unsaturated monomer containing epoxy group content as an 
epoxy group content monomer used as a raw material of this copolymer, can use it without 
restriction especially, but As an example of representation, glycidyl acrylate, glycidyl 
methacrylate, methyl glycidyl acrylate, methyl glycidyl methacrylate, allyl glycidyl ether, vinyl 
glycidyl ether, etc. can be mentioned. Glycidyl acrylate and glycidyl methacrylate are used 
suitably among these. 

[0069]As for the alicyclic epoxy groups content monomer used as a raw material of this 
copolymer, Cyclomer A200, M100 (made by Die Cell Chemicals company), etc. are illustrated. 
[0070]The above-mentioned epoxy group content monomer and other copolymerizable 
monomers, It is a monomer suitably used if needed according to performance etc. which are 
made into the purpose of a copolymer (C) obtained, For example, methyl acrylate, methyl 
methacrylate, ethyl acrylate, Ethyl methacrylate, n-, i- or t-butyl acrylate, n~ K or t-butyl 
methacrylate, Hexyl acrylate, hexyl methacrylate, octyl acrylate, Octyl methacrylate, 
laurylacrylate, lauryl methacrylate, Stearylacrylate, stearyl methacrylate, cyclohexyl acrylate, 
Alkyl or cycloalkyl ester of the carbon numbers 1 -24 of acrylic acid like cyclohexyl methacrylate 
**, or methacrylic acid; 2-hydroxyethyl acrylate, 2-hydroxyethyl methacrylate, 2-hydroxy propyl 
acrylate, Hydroxy alkyl ester of 1-8 carbon numbers of acrylic acid, such as 2-hydroxypropyl 
methacrylate, 4-hydroxy butyl acrylate, and 4-hydroxybutyl methacrylate, or methacrylic acid; 
Acrylic acid, methacrylic acid, maleic acid, itaconic acid, alpha, such as crotpnic acid, beta- 
ethylenic unsaturated carboxylic acid; Acrylamide, Methacrylamide, N-^meth 
ethylmethacrylamide, Diacetone acrylamide, N-methylolacrylamide, N-methylolmethacrylamide, 
Acrylamide, methacrylamide, or these derivatives, such as N-methoxymethyl acrylamide and N- 
butoxy methyiacrylamide; Styrene, Aromatic vinyl monomers, such as y^ 

methylstyrene; Vinyl propionate, Vinyl acetate, acrylonitrile, a methacrylonitrile, vinyl pivalate, A 
Veova monomer (shell chemicals company make, vinyl ester of a branched chain fatty apid), A 
vinyl monomer of others, such as Silaplane FM071 1, the FM0721, and the FM0725 
(polydimethylsiloxane macromonomer to which all have a methacryloyl group at the Chisso Corp. 
make and the ends above), can be mentioned. 

[007 1]A copolymer (C) a monomer component which consists of other monomers the above- 
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mentioned epoxy group content monomer and if needed, For example, it can obtain by 
polymerizing under existence of a radical polymerization initiator or absence with polymerization 
methods of itself known, such as solution polymerization, mass polymerization, an emulsion 
polymerization, and suspension polymerization. It is preferred for a copolymer (C) that a number 
average molecular weight is within the limits of 1,000-100,000, and also 2,000-50,000. 
[00 7 2] It is preferred for a blending ratio of each monomer component in a polymerization of a 
copolymer (C) that it is in the following within the limits to monomer component total quantity 
100 weight section. 

[00 7 3] E poxy-gro u p content monomer: It is 20 to 80 weight section preferably ten to 95 weight 
section. Other monomers: It is ten to 70 weight section preferably zero to 85 weight section. 
[0074]As for concentration of an epoxy group, in a copolymer (C), it is preferred that it is within 
the limits of 0.1-7.0 Eq [ kg ] /and also 0.2-5.0 Eq/kg. 

[0075]In a polymerization of a copolymer (C), the leveling nature of a coat obtained and the 
slippage of a coat after retorting can be raised by using polydimethylsiloxane macromonomer, 
such as Silaplane FM0721 (made by Chisso Corp.), as other monomers. 

[0076](Cationic initiator (D)) A cationic initiator (D) used in this invention, It is a compound which 
generates a cation and makes a polymerization start by UV irradiation, For example, a cationic 
initiator of a hexafluoroantimonate salt shown by following formula (I) - (XV), a pentafluoro 
hydroxy antimonate salt, a hexafluorophosphate salt, a hexafluoro Aruze Nate salt, and others 
can be mentioned. 

[0077]Ar 2 I + and X ~ (I) (the inside of a formula, and Ar — an aryl group.) For example, Ar 3 S + and 

X ~ (II) to which a phenyl group is expressed and X T expresses PF 6 ~ , SbF 6 ~ , or AsF 6 ~ (Ar and 

X " have the same meaning as the above among a formula), [0078] 
[Formula 19] 

[0079](R 20 expresses the alkyl group of the carbon numbers 1-12, or the alkoxy group of the 

carbon numbers 1-12 among a formula, r expresses the integer of 0-3, and X " has the same 
meaning as the above) [0080] 
[Formula 20] 

[0081 ](Y~ expresses PF 6 ~ , SbF g " , AsFg ~ , or SbF g (OH) " among a formula) 
[0082] 

[Formula 21] 



§y ^ ^ \o) 



m 



[0083](X has the same meaning as the above among a formula) 
[0084] 

[Formula 22] 
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[0085](X has the same meaning as the above among a formula) 

[0086] 

[Formula 23] 

[0087](X ~ has the same meaning as the above among a formula) 

[0088] 

[Formula 24] 
R23 

I 

r 21 -s* • x- (mi) 
I 

[0089](R 21 among a formula an aralkyl group with 7—1 5 carbon atoms, or an alkenyl group with 3- 

9 carbon atoms) [ express and ] R 22 expresses a hydrocarbon group or a hydroxyphenyl group 

with 1-7 carbon atoms, R 23 expresses an alkyl group with 1-5 carbon atoms which may contain 

the oxygen atom or the sulfur atom, and X ~ has an above meaning, [0090] 
[Formula 25] 

lijC \A/ ai3 



CC1 3 




SOa-CHs-COV-NO* ( X ) 



[0091 ](R 24 and R 25 express the alkyl group of the carbon numbers 1-12, or the alkoxy group of 
the carbon numbers 1-12 independently among a formula, respectively)[0092] 
[Formula 26] 



era 




£ 2< 



an) 



g25 

[0093](R 24 and R 25 have the same meaning as the above among a formula) [0094] 
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[Formula 27] 




[0095]As a cationic initiator (D), can also use a commercial item, and as a commercial item, For 
example, UVACURE1 591 (made by U.S. UCB company)CD-1010, CD-1011, CD-1012, the (U.S. 
Sartomer make), IRGACURE 264 (made by Ciba~Geigy), C1T-1682 (made by Nippon Soda Co., 
Ltd.), etc. can be mentioned. 

[0096]A compound which has a hexafluorophosphate anion (PF 6 ~ ) from viewpoints of toxicity, 
flexibility, etc. among cationic initiators stated above is preferred. 

[0097]In a coating composition of this invention, in addition to the above (A) which is an 
essential ingredient, (B), (C), and the (D) ingredient, A color pigment of quantity which does not 
check lubricity giving agent; sensitizer; hardening remarkably if needed, Mod organic 
resin particles, such as paints, such as an extender, color; polyol resin, phenol resin, an acrylic 
resin, polyester resin, polyolefin resin, an epoxy resin, and an epoxidation polybutadiene resin; a 
solvent etc. can be blended. 

[0098]The above-mentioned lubricity giving agent is what is blended in order to raise the 
lubricity of a coat obtained, For example; waxes which are the esterification material of a polyol 
compound and fatty acid, such as fatty acid ester wax, a silicon system wax, a fluorine system 
wax, a polyolefine wax, an animal system wax, and a vegetable system wax, can be mentioned. 
[0099]As a polyol compound used as a raw material of the above-mentioned fatty acid ester 
wax, Ethylene glycol, a diethylene glycol, triethylene glycol, Tetraethylene glycol, 1, and 3- or 
1,4-butanediol, Neopentyl glycol, 1 ,6-hexanediol, glycerin, JI or polyglycerin beyond it, 
trimethylolpropane, pentaerythritol, dipentaerythritol, etc. can be mentioned. A polyol compound 
which has three or more hydroxy! groups is preferred in one molecule, and polyglycerin, 
trimethylolpropane, and pentaerythritol are [ among these ] especially suitable for it. 
[0100]As fatty acid used as another raw material of the above-mentioned fatty acid ester wax, 
fatty acid of saturation or an unsaturation can be mentioned and it is preferred that it is fatty 
acid with 6-32 carbon atoms. As an example of suitable fatty acid, caprylic acid, pelargonic acid, 
capric acid, Laurie acid, myristic acid, pulmitic acid, stearic acid, arachin acid, Saturated fatty 
acid, such as behenic acid, cerinic acid, montanic acid, and mejissic acid; KAPURO lane acid, 
Unsaturated fatty acid, such as undecylenic acid, palmitoleic acid, oleic acid, linolic acid, linolenic 
acid, eleostearic acid, a cetoleic acid, erucic acid, licanic acid, recinoleic acid, and arachidonic 
acid, can be mentioned. 

[0101]As fatty acid ester wax, a thing of the number of hydroxy! groups of the above-mentioned 
polyol compound by which one third was esterified at least with fatty acid is preferred. 
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[01 02] As a silicon system wax, for example BYK-300, BYK-320, and more than BYK~330[. ] by 
BYKChemie (big KEMI), Silwet L-77, Siiwet L~720, and more than Silwet L~7602[. Nippon 
Unicar], Payne Tad 29, Payne Tad 32, and more than Payne Tad ML Dow Corning] and Shin-etsu 
silicone KF~96 [the Shin-etsu chemicals company make] etc. is mentioned, and as a fluorine 
system wax, For example, Siam lock wax SST-1MG, Siam lock wax SST~~3, and more than 
SHAMUROKKU wax fluoro slip 231 [. ] by Siam lock KEMIKARUZU, and POLYFLUO(poly FURUO) 
120 — said — 150 — said 400 [micro PAUDAZU] etc. is mentioned. 

[0103]As a polyolefine wax, for example The Siam lock wax S-394 and more than Siam lock wax 
S-395[. ] by Siam lock KEMIKARUZU, Hoechst wax PE-52Q, and more than Hoechst wax PE~521 
[. ] by Hoechst A.G., the Mitsui high wax [Mitsui Chemicals industrial company make], etc. are 
mentioned, further, as an animal system wax, lanolin, beeswax, etc. are mentioned and carnauba 
wax, beeswax, etc. are mentioned as a vegetable system wax, for example, 
[01 04] A **** lubricity giving agent described above can be used combining independent, two 
sorts, or more than it. a compound which loadings of a lubricity giving agent have alicyclic epoxy 
groups in a compound which has alicyclic epoxy groups and does not have an ester bond in the 
(A) molecule, and the (B) molecule, and has an ester bond -- or, It can ten or less weight section 
usually be preferably made still more desirable within the limits of 0.5 to 3 weight section 0.1 to 5 
weight section to total quantity 100 weight section with an epoxy compound which has a glycidyl 
group. 

[0105]A silicon system wax is excellent in lubricous grant nature before retorting after paint 
hardening among the above-mentioned lubricity giving agents, and fatty acid ester wax carries 
out paint hardening, and is excellent in lubricous grant nature after retorting. Therefore, it is 
preferred to blend at least one sort chosen from a silicon system wax and fatty acid ester wax. If 
the silicon system wax 0.01 - five weight sections, and fatty acid ester wax 0.1 - five weight 
sections are especially used together to total quantity 100 weight section of an epoxy compound 
(A) and an oxetane compound (B), it can be considered as a coat excellent in lubricous grant 
nature before and behind retorting. 

[0106]Said sensitizer is blended in order to raise hardenability by ultraviolet rays further, and it 
can mention pyrene, perylene, an acridine orange, a thioxan ton, 2-chloro thioxan ton, a 
benzoflavin, etc. Ten or less weight sections of loadings of this sensitizer are usually preferably 
used within the limits of three or less weight sections to total quantity 100 weight section of an 
epoxy compound (A) and an epoxy compound (B). 

[0107]In blending modified resin, this modified resin, A compound (A) which has alicyclic epoxy 
groups and does not have an ester bond in a molecule, a compound which has alicyclic epoxy 
groups in a molecule, and has an ester bond, and/. Or it is preferred to usually use it within the 
limits of 5 - 20 weight section especially 0.1 to 50 weight section to total quantity 100 weight 
section of an epoxy compound (B) which has a glycidyl group. Especially as modified resin, an 
epoxidation polybutadiene resin is effective for improvement of the processability of a coat, 
adhesion, etc. especially. 

[01 08] As said organic resin particle, organic resin particles within limits whose particle diameter 
is 50-500 nm are preferred, for example, acrylic resin particles etc. in which an inside carried out 
three-dimensional bridge construction can be mentioned. What ground and atomized an organic 
polymer as organic resin particles; Polymer particulates produced by carrying out emulsion 
polymerization underwater under existence of an emulsifier are dried, What was ground; what 
dried polymer particulates produced by carrying out a dispersion polymerization in an organic 
solvent under existence of polymer stabilizer, and was ground can be mentioned. Adhesion and 
processability of a coat are improvable by blending organic resin particles with a coating 
composition of this invention. As for especially loadings of this organic resin particle, when 
blending organic resin particles, it is preferred that it is usually within the limits of 1 - 10 weight 
section 0.1 to 50 weight section to total quantity 100 weight section of an epoxy compound (A) 
and an epoxy compound (B). 

[0109](Coating composition) A coating composition of this invention can be prepared by mixing 
each ingredient described above, and agitating so that it may become a uniform coating 
composition. For example, it can prepare by carrying out for [ 10 minutes ] grade churning, for 



http://wvw4ipdlinpit.go jpte 2009/12/07 



JP 9 2003-013001>A [DETAILED DESCRIPTION] 



14/19 



example until it mixes each ingredient, it warms if needed (for example, about 50 **) and it 
becomes uniform with agitators, such as Di Sol Bar. 

[01 10] A compound (A) which has alicyclic epoxy groups and does not have an ester bond in a 
molecule in that case, a compound which has alicyclic epoxy groups in a molecule, and has an 
ester bond, and/. Or a using rate of an epoxy compound (B), a copolymer (G), and a cationic 
initiator (D) which have a glycidyl group can be carried out as follows. 

[01 1 1]Namely, a compound (A) which has alicyclic epoxy groups and does not have an ester 
bond in a molecule, a compound which has alicyclic epoxy groups in a molecule, and has an ester 
bond, and/. Or an epoxy compound (B) which has a glycidyl group, In a rate that both total 
quantity serves as 100 weight sections, a compound (A) 10-90 weight section, 30 to 60 weight 
section and a compound (B) can be preferably used within the limits of 40 - 70 weight section 
still more preferably 30 to 80 weight section ten to 90 weight section still more preferably 20 to 
70 weight section. Hardness of a coat which will be obtained if quantity of an epoxy compound 
(A) will be less than ten weight sections into both total quantity 100 weight section, and 
adhesion are inferior, and on the other hand, when quantity of an epoxy compound (A) exceeds 
90 weight sections, the hardenability of a coat by UV irradiation of a low dose and retort-proof 
nature are inferior. 

[01 12]A compound (A) which the amount of copolymer (C) used has alicyclic epoxy groups in a 
molecule, and does not have an ester bond, And a compound and/which have alicyclic epoxy 
groups in a molecule, and have an ester bond, or — * as opposed to total quantity 1 00 weight 
section of an epoxy compound (B) which has a glycidyl group —- usually — it can be preferably 
made still more desirable within the limits of 5 - 20 weight section three to 30 weight section 
one to 50 weight section. If quantity of a copolymer (C) falls [ the adhesion of hardness in hot 
water of a coat after afterbaking in the case of UV irradiation in a low dose, and a coat, film 
hardness etc. ] in less than one weight section and quantity of a copolymer (C) exceeds 50 
weight sections on the other hand, Hardenability especially by UV irradiation in a low dose is 
inferior, and hardness of a coat and retort-proof nature fall. 

[01 1 3]The amount of cationic initiator (D) used, A compound (A) which has alicyclic epoxy 
groups and does not have an ester bond in a molecule, a compound which has alicyclic epoxy 
groups in a molecule, and has an ester bond; and/, or ■;— as opposed to total quantity 1 00 weight 
section of an epoxy compound (B) which has a glycidyl group — usually — it can be preferably 
made still more desirable within the limits of 1 - 5 weight section 0.1 to 10 weight section 0.01 to 
20 weight section. 

[01 14]An ultraviolet curing type can coating composition of this invention has ultraviolet curing 
nature, Tin, aluminum, tinfree steel, iron, zinc, copper, a galvanized steel sheet, A metal plate by 
which a molding process is carried out to metal cans, such as an alloy plating steel plate of zinc 
and other metal (chemical conversion, such as zinc phosphate processing and chromate 
treatment, may be performed to this metal plate); to a metal plate of these. Polyolefin resin, such 
as polyester resin, such as polyethylene terephthalate, polyethylene, and polypropylene, A cured 
film can be formed by painting to a metal can which molded resin film laminated metal plate [ in 
which it comes to laminate resin films, such as polyamide resin, an epoxy resin, and polyvinyl 
chloride, ];, or these metal plates, and irradiating with ultraviolet rays. Although coating film 
thickness can be suitably chosen by a use, it can usually be made desirable within the limits of 
about 2-8 micrometers about 2-20 micrometers as dry film thickness. 

[01 15]An ultraviolet curing type can coating composition of this invention can be painted with 
painting methods, such as roll coat paint, spray painting, brush coating, bar coat paint, roller 
coating, and silk screen printing, for example. When a coat contains a solvent, after heating etc. 
remove a solvent after paint, a coat is hardened by UV irradiation, but exposure conditions are 
changeable suitably according to a kind, thickness, etc. of a painted coating composition. As 
wavelength of ultraviolet rays with which it irradiates/ within the limits of 200-600 nm is suitable, 
and according to a kind of cationic initiator, etc., an irradiation source which has wavelength with 
high sensitivity can usually be used, choosing it suitably. 

[01 1 6]As an irradiation source of ultraviolet rays, a high-pressure mercury lamp, an extra-high 
pressure mercury lamp, a xenon lamp, a carbon arc, a metal halide lamp, sunlight, etc. can be 
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mentioned, for example. 10-1 ,000m J/cm 2 and within the limits which becomes 50 - 500 mJ/cm 2 
especially are [ exposure conditions to a coat ] usually suitable for a dose. 
[01 1 7]A coat may be heated after UV irradiation if needed. Distortion of a coat generated by 
reduction of an unreacted material in a coat, and hardenability and a molding process of a coat 
by U V irradiation can be eased with heating. This heating may be able to perform hardness of a 
coat, and improvement in adhesion. The above-mentioned heating can usually be performed on 
condition of for 1 to 30 minutes by 150-250 ** ambient temperature. 

[01 18]A compound (A) which an ultraviolet curing type can coating composition of this invention 
has alicyclic epoxy groups in a molecule, and does not have an ester bond, And a compound 
and/which have alicyclic epoxy groups in a molecule, and have an ester bond Or contain an 
epoxy compound (B) and a copolymer (C) which have a glyoidyl group as a film formation nature 
resinous principle, and under existence of a cation initiator (D), It can be made to harden by 
cationic polymerization efficiently with UV irradiation of a low dose, without needing equipment 
containing nitrogen etc., It excels in the coat performances needed as a tin paint also in a thin 
film, such as processability, adhesion, hardness, and score^mark-proof nature, and a coat 
excellent also in paint film appearance and retort-proof nature can be formed further. Therefore, 
especially a coating composition of this invention is preferred as a paint for can outside surfaces. 

[0119] 

[Example]Hereafter, although an example explains this invention concretely, this invention is not 
limited to these. Each of "parts" and is based on a weight reference. 
[012Q](Manufacture of a peracetic acid solution) 

Compressed air was blown into the reactor made from 300~mi stainless steel provided with the 
example of reference manufacture 1 air entrainment mouth, the gas distribution perforated plate, 
and the cooling jacket with **** by 1 14 kg/h, and the 1 0% acetic aldehyde ethyl acetate solution 
containing cobaltous acetate was reacted to it at 45 **. Reaction mixture contained 2.0% of 
acetic acid 10.1 % of peracetic acid, and acetaldehyde mono- par acetate 2.2%, It condensed by 
having taught this solution to the distillation column with sodium polyphosphate, and the 
peracetic acid solution was 
concentration, and moisture was 0,47%. 
[0t21](Manufacture of an epoxy compound (A)) 

Example of reference manufacture 2 stirrer, a condenser tube, a thermometer, and a nitrogen 
introducing pipe in the 1-1. flask with a jacket which it had The water 36g, Splvesso 1 50 (product 
made from exon chemicals) 500g was added as the sodium hydrogensulfate 1 2.0g, 500 g of 
isopropylidene^^'-JISHIKURO hexanols (made by Aldrich), and a solvent, and dehydration was 
carried out at 1 00 **, When the distillate of water was lost, it was considered as ending reaction. 
When gas chromatography analyzed, 2,2-bis(3v4 , -cyclohexenyl)propane was generating reaction 
mixture with the yield of 96%. After 500 ml of ion exchange water washed the obtained reaction 
mixture using a separating funnel, distillation under reduced pressure of the organic layer was 
carried out, 387.0 g of water- white liquefied 2,2-bis(3',4 , -cyclohexenyl)propane was obtained, and 
the purity was 96.1%. Teaching 100 g of this 2,2-bis(3',4'-cyclohexenyl)propane, and the ethyl 
acetate 300g to the 1-1. same flask with a jacket as the above, and blowing nitrogen into a gas 
phase portion. The ethyl acetate solution 307. 2g (peracetic-acid concentration^ [ 29.1 3, 0.47% 
of moisture content) of the substantially anhydrous peracetic acid obtained in the example 1 of 
reference manufacture was dropped over about 2 hours so that it might become 30 ** about the 
temperature within the system of reaction. After the end of peracetic acid dropping, 3Hr aging 
was carried out at 30 **, and the reaction was ended. Ppst-reaction solution was rinsed at 30 
more **, delow ** was performed by 70 ** / 20mmHg, and 99.4 g was obtained for the epoxy 
compound (A1 ). The purity of the 2,2-bis(3 , ,4 -epoxycyclohexyDpropane in an epoxy compound 
(A1) was 93.4%. The descriptions of the obtained product are 1 1 .3% of oxirane oxygen 
concentration, and viscosity 3,550cP (25 **). 

The peak which originates in the internal double bond near delta4.5-5 ppm from 1 |-|[sj|y]R disappeared and 
generation of the peak of the proton which originates near delta2. 9-3.1 ppm at an epoxy group 
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was checked. 

[01 22]300 g of 4,4 -dicyclohexano RUMETAN, 600 g of toluene, and the Para toluenesulfonic acid 
3g were added to the flask with a 1 H. jacket provided with example of reference manufacture 3 
stirrer, the condenser tube, the thermometer, and the nitrogen introducing pipe, and dehydration 
was carried out at 1 10 **. When the distillate of water was lost, it was considered as ending 
reaction. When gas chromatography analyzed, JI (3,4~eyclohexenyl) methane was generatirig 
reaction mixture with the yield of 96%. After 500 ml of ion exchange water washed 
reaction mixture using the separating funnel, distills 

layer was carried out, and 269g of water-white liquefied JI (3,4~QyclQhexenyl) methane was 
obtained. Teaching this JI (3,4~cyclohexenyl) methane 1 0Og and ethyl acetate 200g to the 1~L 
same flask with a jacket as the example 2 of reference manufacture, and blowing nitrogen into a 
gas phase portion. The ethyl acetate solution 276.2g (peracetic-acid concentration: 29.1%) of the 
substantially anhydrous peracetic acid obtained in the example 1 of reference manufacture was 
dropped over about 3 hours so that the temperature within the system of reaction might be 25 
**. After the end of peracetic acid dropping, 4Hr aging was carried out at 30 **, and the reaction 
was ended. Post-reaction solution was rinsed at 30 more delow ** was performed by 70 ** / 
30mmHg, and 106.4 g of epoxidation things (A2) were obtained. The purity of JI (3,4- 
epoxycyclohexyl) methane in an epoxy compound (A2) was 91.8%. The descriptions of the 
obtained product are 13.8% of oxirane oxygen concentration, and viscosity 2,590cP (25 **). 
The peak which originates in the double bond of the 4.5 to delta5 neighborhood from 1 H|\||y|R disappeared and 

generation of the peak of the proton which originates in the 2.9 to delta3.3 neighborhood at an 
epoxy group was checked. 

[01 23]Used Solvesso 1 50 (product made from exon chemicals) 500g as 400 g of example of 
reference manufacture 4 hydrogenation bisphenol sulfone (namely, 4 and 4 , -dicyclohexano 
RUSURU phone), and a solvent, and also it carries put like the example 2 of reference 
manufacture, Obtaining 330 g of JI (3, 4-cyclohexenyl) sulfone, the purity was 92.2%. Having 
taught this 100 g of reactants and ethyl acetate 300g to the 1-1. same flask with a jacket as the 
above, and blowing nitrogen into a gas phase portion, the ethyl acetate solution 242.7g 
(peracetic-acid concentration: 29.1%) of peracetic acid was dropped over about 2 hours so that 
it might become 40 about the temperature within the system of reaction. After the end of 
peracetic acid dropping, 4Hr aging was carried out at 40 **, and the reaction was ended. Rough 
liquid was rinsed at 30 more **, delow *# was performed by 70 ** / 30mmHg, and epoxy 
compound (A3) 97.0g was obtained. The purity of the JI (3, 4-epoxycyclohexyl) sulfone in an 
epoxy compound (A3) was 90.3%. The descriptions of the obtained product are 10.8% of oxirane 
oxygen concentration, and viscosity 6, 700cP (25 **). 

The peak which originates in the double bond of the 4.5 to delta5 neighborhood from 1 disappeared and 

generation of the peak of the proton which originates in the 2.9 to delta3.3 neighborhood at an 
epoxy group was checked. 

[0124](Manufacture of the copolymer (C) which has at least one epoxy group in a molecule) 
It warmed to 95 **, teaching and agitating 500 copies of toluene in the flask provided with 
example of manufacture 1 agitator, and the condensator. In this, holding to the temperature 
Subsequently, 150 copies of glycidyl methacrylate, After polymerizing by dropping the mixture 
which carried out the mixture solution of 250 copies of n™butyl methacrylates, and 50 copies of 
2,2'^azobis isobutyronitrile beforehand over 4 hours, distillation under reduced pressure removed 
toluene and the copolymer (C) was obtained. The obtained copolymer (C) had the number 
average molecular weight 2500 [ about ] and 1 .4% of oxirane oxygen concentration. 
[0125]In the example 2 of manufacture - the example 1 of 3 manufactures, except being as the 
presentation of the dropped mixture being shown in the following table 1, it carried out like the 
example 1 of manufacture, and various copolymers were obtained. The number average molecular 
weight, oxetane ring concentration, and glycidyl group concentration of the obtained copolymer 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u^http%3A%2F%2Fww... 2009/12/07 



JP,2003-013001,A [DETAILED DESCRIPTION] 



17/19 ^ — is 



are shown in the following table 1. The quantity of each ingredient in Table 1 is the display by a 
weight section. 
[0126] 
[Table 1] 

«i mmi 





1 


2 


3 


GMA 1 ^ 


10 0 


2 0 0 




CYMA— 2 OO 2 ^ 






1 50 


n-BMA^ 


150 


1 0 0 


2O0 


MMA 


200 


250 


1 5 0 


BA 


20 0 


1 50 


1 op 


HEMA 


50 






AI BN 4) 


50 


5 0 


50 




5000 


3000 


4500 




1.4 


2. 7 


1. 8 



[01 27]1 ) GMA:giycidyl methacrylate 2CYMA-200 : epoxycyciohexyl methylacrylate, trade name 
Cyclpmer A-200 (made by Die Gel! Chemicals company) 

3) n~BMA:n-butyl methacrylate 4a2obisuisobutironitoriru:2,2 -azobis isobutyronitriie 5HEMA : 2- 
hydroxyethyl methacrylate [01 28]Examples 1 -7 and the comparative example 1 - 23,4- 
epoxycyclohexylmethyl 3,4~epoxy cyclohexane carboxylate (a table ~~ 2 inside) the 3~ethyh3- 
hydroxymethyloxetane (a table — 2 inside) displayed as CEL-2021 P in said formula (1 2) 

displayed as OXE — any of R 61 —- although -r the compound (a table 2 inside) which is an 
ethyl group the copolymer obtained in each example of manufacture displayed as E^DOA,^ 
UVACURE1591 (the U.S..) The product made by UCB, the optical cationic initiator which has 

PF-X one copy of fatty acid ester wax and Payne Tad M (the Ppw Corning make.) who make 1 0 
mol of lauric acid come to react to 1 mol of decaglycerin ether (it has 12 hydroxy! groups in one 
molecule) which is polyglycerin of the degree of polymerization 10 0.2 copy of silicon wax was 
blended, and it held at 50 **, agitated for 20 minutes, and the ultraviolet curing type can coating 
composition was obtained. 
[0129] 
[Table 2] 

i*2 
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3 
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E-DOA 1) 


60 


75 




20 


45 










E-DOA-f Z) 






30 






so 


1 5 






CB.-2021P 35 


40 


1 5 


40 


70 






4 0 


30 


4 5 


CB-~3000 4) 




1 0 




1 5 


1 0 


1 5 




1 5 


5 


OXE 5) 






1 5 




1 0 




3 0 


1 o 


1 O 




30 


20 






5 0 




40 












2 5 






2 0 




4 0 












4 0 










4 0 




1 


1 


1 


1 


1 


1 


1 


1 


: 1 


UVACUiE-1591 6> 


1 


e 


7 


8 


6 


8.5 


6 


6 


7 



[01311 
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[0130]1) Compound 2 E~DOA~f of the example 2 of E~DOA:reference manufacture " compound 
3CEL-2021P:3,4-epoxycyclohexylmethyl 3,4-epoxy cyclohexane carboxylate of the example 3 of 
reference manufacture (made by Die Cell Chemicals company) 

4) CEI_-3000:1 ,2,8,9-diepoxy limonene (made by Die Cell Chemicals company) 

5) OXE : 3-ethyh3-~hydroxymethyloxetane (made by Ube Industries, Ltd.) 

6) UVACURE-1591 : the cation catalyst of a sulfonium salt system (product made from die cell 
you CB, Inc.) 

[01 31]Each coating composition obtained by the creation above-mentioned example and 
comparative example of the test color card A 0.20~mm-thick tinfree steel board (TFS), To and 
the PET steel plate which bonded the 1 2-micrometer-thick gay PET (polyethylene 
terephthalate) sheet to the 0.20~mm~thick tinfree steel board by thermo-compression. It painted 
so that dry membrane thickness might be set to 5 micrometers, respectively, using the high- 
pressure mercury-vapor lamp (160 W/cm), from the distance of 15 cm with a coated plate, UV 
irradiation was performed so that the amount of energy lines might become 80 mJ/cm , the coat 
was stiffened, and it was considered as the test color card. About each obtained test color card, 
it examined based on the following test method. The examination was altogether done in 20 **. 
[01 32]Test-method pencil hardness: To the coat of a test color card, it is JIS K~5400. It carried 
out by the pencil scratch test specified to 8.4.2 (1990). Evaluation was performed by the ****** 
method. 

[0133]Shock resistance (E. I. du Pont de Nemours type): JIS K~5400 According to 8.3.2 (1 990), 

using the E. I. du Pont de Nemours impact tester, to a test color card from the opposite hand of 

a film surface, Shock processing was performed on conditions 3/8 inch in diameter of an impact 

core, the falling weight load of 500 g, and [ falling weight / 30 cm ] in height, the processing 

section was observed with the microscope, and the following standards estimated. 

O : as for a crack, peeling of a coat is not seen at all, either. 

O : peeling of a coat is not seen although a crack is seen slightly. 

**: Peeling of a coat is not seen although a remarkable crack is seen. 

x: Peeling of a coat is seen. 

[0134]Adhesion: JIS K-5400 According to the 8.5.2 (1990) squares tape method, 100 grids (1 .5 
mm x 1.5 mm) were created in the color card side of a test color card, the adhesion cellophane 
tape was stuck on the surface, and the following standards estimated the state of the grid after 
removing rapidly. 

O : exfoliation is not accepted at all. 

O : grid FUCHI can be taken slightly. 

**: Exfoliation is accepted slightly besides grid FUCHI. 

x: Remarkable exfoliation is accepted. 

[0135]Hardness in hot water: After heating a test color card for 1 minute at 200 **, it was 
immersed for 10 minutes into 80 ** warm water, and pencil hardness was measured in 80 ** 
warm water. Evaluation is JIS K-5400. It could set to 8.4.2 (1990) or carried out by the blurring 
method. 

[0136]In accordance with the following method, leveling nature was examined about each coating 
composition obtained by said example and the comparative example. 

[0137]Leveling nature: Each coating composition was painted on the PET steel plate so that dry 

membrane thickness might be set to 5 micrometers by the roll coat method (natural paint), and 

viewing estimated the painted-surface appearance at the time of making it harden by performing 

UV irradiation on the conditions to which even UV irradiation will be 0.5 second from paint. 

Evaluation was performed in accordance with the following standard. 

O : a roll eye is not seen in the painted surface, but excel in smooth nature. 

O : smooth nature is good although a roll eye is seen slightly in the painted surface. 

**: A roll eye is seen considerably in the painted surface, and smooth nature is considerably 

inferior. 

x: A roll eye is seen notably in the painted surface, and smooth nature is remarkably inferior. 
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[01 38]The result of the test-result above-mentioned examination is shown in the following table 
3. 

[0139] 
[Table 3] 

313 jRfrT FSOijia' 





n % m 
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H 






© 


O 




O 




o 


A 


A 






O 


@ 


o 


O 


o 




O 


O 




H 


H 


H 


H 


HB 
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[0140] 
[Table 4] 




m m m 


HttM 


i 


2 


3 


4 


5 


6 


7 


1 


2 




2H 


2H 


H 


2H 


2H 


H 


2H 


HB 


H 






o 




Q 


O 






O 


o 




o 


@ 


O 


O 




o 




A 


A 




HB 


H 


HB 


H 


H 


H 


H 


F 


H 




o 
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O 
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O 


A 



[0141] 

[Effect of the InventionjThe ultraviolet curing type can coating composition of this invention can 
be stiffened by the UV irradiation in a low dose, and the hardened material is excellent in coat 
performances, such as processability, adhesion, hardness, and score-mark-proof nature, and 
especially excellent in paint film appearance and retort-proof nature. 



[Translation done.] 
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